Electron microscopic studies on the macronuclear development in the ciliate Chilodonella uncinata.
The development of macronuclear anlage in the ciliate Chilodonella uncinata has been studied through electron microscopy. The ultrastructure of macro- and micronuclei is described for comparison. During the first stage of development, when the DNA content of the macronuclear anage increases from 2 C to 32 C, chromosomes are visible as distinct osmiophilic bodies inside the anlage. At the end of the initial polyploidization phase, the chromosomes despiralize, giving rise to long filamentous structures 25 to 50 nm in diameter. The latter show a singular banding pattern, with dense bands 12 to 25 nm thick alternating regularly with less dense interbands. Such an organization has not yet been observed in any other type of nucleus. These filamentous structures have been interpreted as highly despiralized oligotenic chromosomes. During the final stage of macronuclear development, these structures condense into thin chromatin strands and small dense granules; the number of granules increases progressively as the chromatin strands disappear. These small granules very likely fuse amongst themselves to form the chromatin granules of the vegetative macronucleus. No evidence has yet been found for a fragmentation of chromatin in this ciliate, but this problem needs further study. The old macronucleus maintains a normal ultrastructure until a late stage of development of the macronuclear anlage, becoming pycnotic only towards the very end of the latter process.